Objectives: To assess the influence of financial constraints on access to different components of spinal cord injury (SCI) management in various socio-economic strata of the Indian population. Setting: Indian Spinal Injuries Centre (ISIC). Methods: One hundred fifty SCI individuals who came for follow-up at ISIC between March 2009 and March 2013 with at least 1 year of community exposure after discharge were included in the study. Socio-economic classification was carried out according to the Kuppuswamy scale, a standard scale for the Indian population. A self-designed questionnaire was administered. Results: No sample was available from the lower group. There was a statistically significant difference (Po0.05) for the levels of difficulty perceived by different socio-economic groups in accessing different components of SCI management. Aided upper lower group was dependent on welfare schemes for in-hospital treatment but could not access other components of management once discharged. Unaided upper lower group either faced severe difficulty or could not access management. Majority of lower middle group faced severe difficulty. Upper middle group was equally divided into facing severe, moderate or no difficulty. Most patients in the upper group faced no difficulty, whereas some faced moderate and a small number of severe difficulty. Conclusion: Financial constraints affected all components of SCI management in all except the upper group. The results of the survey suggest that a very large percentage of the Indian population would find it difficult to access comprehensive SCI management and advocate extension of essential medical coverage to unaided upper lower, lower middle and upper middle groups.
INTRODUCTION
Spinal cord injury (SCI) is a devastating ailment that poses a tremendous financial burden on the individual, the family and the society. 1, 2 Substantial costs are incurred throughout the life of a person with SCI and include initial costs of hospitalization, acute rehabilitation, home and vehicle modifications, and recurring costs for medical equipment, medications and personal assistance. 3 The influence of economic status on access to health services is well established. 4 However, social barriers are equally important in care access, especially in developing countries and therefore socioeconomic rather than just economic status may better reflect the ease of access to health services. 5 This becomes all the more relevant for an ailment like SCI because of the prolonged treatment and the high expenses involved. If there is inadequate financial cover, then it makes the treatment of this detrimental injury extremely challenging for a considerable percentage of people sustaining SCI. 6 Like in other emerging countries, the scenario in India is more challenging. Comparing with the global economy, the average Indian GDP per capita of $4000 (2013 estimated) is much lower than the average global GDP of $13 100 (2013 est.) 7 The World Bank reported that a third of the total Indian population (32.7%) falls below the international poverty line of US$ 1.25 per day (Purchasing Power Parity), whereas two-thirds (68.7%) live on less than US$ 2 per day. 8 Moreover, the public spending on health has remained low, 9 health insurance coverage has been reported to be only 10% in urban areas 4 and the private out-of-pocket expenditures on health are among the highest in the world (74.4% in 2008 as per the World Health Statistics 2011). 10 The financial factor leading to non-treatment of ailments in India has doubled. 11 The situation seems to be grimmer in the rural areas. Borrowing or sale of assets, ornaments and draught animals was observed to be double in the rural hospitalized cases as compared with the urban ones. 11 The socio-economic scenario in India thus poses a big challenge to SCI management. A previous study conducted by the senior author in the same centre to study the causes of neglected traumatic SCI revealed that financial constraints were the second most common cause of neglect. 12 Another study in a rural community in India revealed that financial problems were the major barrier for neurological rehabilitation. 13 Although studies have been conducted to assess the influence of socio-economic status on the accessibility to medical care 14 in India, there is no study specific to people with SCI. We thus conducted this study to assess how financial constraints in various socio-economic strata of the Indian population influence access to different components of SCI management.
MATERIALS AND METHODS
The study was approved by the Institutional Research Review and Ethics Committees. Using convenience sampling, we included all male SCI individuals who came for follow-up at Indian Spinal Injuries Centre (ISIC) between March 2009 and March 2013 with at least 1 year of community exposure after discharge from ISIC. They had been through all aspects of initial hospitalization, rehabilitation, purchase of devices, home modifications and community inclusion.
After obtaining informed consent from the participants, we used a specifically designed questionnaire (Table 1) to document levels of difficulty experienced by the subjects due to financial reasons for various components of management, with 17 questions related to access to health care, acute care, surgical intervention, the rehabilitation process, purchase of aids and equipment, home modification and recreational activities. The questionnaire was developed based on our experience of difficulties faced by spinal-injured individuals to access SCI management due to financial reasons.
We used Kuppuswamy's socio-economic scale (2012) ( Table 2 ) to divide the sample population into five groups (lower, upper lower, lower middle, upper middle and upper). 15 'Poverty Line' is an economic benchmark and poverty threshold used by the government of India to indicate economic disadvantage. Individuals/households who earn less than the threshold qualify for government assistance and aid. Subjects who were 'below poverty line (BPL)' and hence fully covered by the hospital welfare scheme for their hospital stay, investigations, treatment, rehabilitation and wheel chair were segregated in a separate group.
The level of difficulties faced by the subjects due to financial constraints for accessing various components of SCI management was documented as 'No difficulty, Moderate difficulty, Severe difficulty and Could not access.' The difficulties faced by the study participants were analyzed using chi-squares test across different categories for each question separately. Categorical demographic variables and Community Integration Questionnaire (CIQ) scores were tested between subgroups using the chi-squares test and continuous variables were tested using one-way ANOVA with Tukey Kramer post hoc analysis for pair-wise comparisons.
RESULTS
One hundred fifty SCI individuals were included in the study. There were no individuals from the lower socio-economic group in the study. All patients falling BPL receive free treatment at ISIC and their socio-economic status is worked out by the social worker. We confirmed from their records that no individuals from the lower socio-economic group were admitted in ISIC in this period.
Demographics and CIQ scores of the study participants are depicted in Table 3 .
The CIQ scores were significantly higher (Po0.05) for the upper middle (15) and upper groups (12.5) in comparison with the BPL, upper lower and lower middle groups (~8).
Subjective interpretation of the response to the questionnaire by spinal-injured individuals of each Kuppuswamy socio-economic group is depicted in Figures 1-5 . Chi-square tests within socio-economic groups show a significant difference (Po0.05) in the degree of difficulty reported for each question.
The subjects in the aided upper lower group who fell under BPL category were funded for the inpatient management by the hospital's welfare scheme. They could not avail the pre-and post-hospital component of SCI management. Severe difficulties due to financial constraints were reported by the unaided upper lower, lower middle and most of the upper middle group. Some subjects of the upper middle group also reported moderate difficulties. The subjects of the upper group were the only ones who reported no difficulty in availing most aspects of management. DISCUSSION Easy access to a comprehensive spinal injury center and all components of SCI management are important for any spinal-injured individual as outcomes are better if management is initiated early, especially in an organized multidisciplinary SCI care system 16 and a lifelong follow-up is required. In emerging countries like India, spinal cord injured face major challenges in accessing all components of SCI management, not only because of inadequate services and infrastructure but also because of financial constraints. 2, 17, 18 Hence, we tried to assess the influence of financial constraints on access to different components of SCI management in the Indian population in this study. As far as we are aware, this is the first such study in the Indian population.
This study suggests that socio-economic factors could be one of the main roadblocks for SCI management in a less developed country like India. This is expected as SCI is among the most expensive as compared with that of any other ailment. 19 Majority of the expenditure is incurred in the first year after injury. The mean expense in this regard has been reported to be $16 911 in 2013. 20 Subsequently, average annual costs of SCI management vary from $28 334 for cervical complete to $16 792 for thoracic incomplete SCI. 21 The consolidated life time costs caused because of SCI depend on the severity of the injury and the age of the injured. The published figures in 2013 vary between $1 092 521 and $4 633 137. 20 In India, the challenge gets compounded, as the average GDP per capita is much lower than the average global GDP, the public spending on health is low 9 and health insurance coverage has been reported to be only 10% in urban areas. 4 Therefore, the spinal injured's household has to bear most part of the financial burden. 22 Although progressive legislation, schemes and provisions exist for people with disability in India, persons with disability continue to be neglected and marginalized at the ground level. 23 Socio-economic rather than just economic status is a better reflection of the ease of access of health services. 5 Socio-economic stratification is the key to understand affordability of health services and amenities. 24 Hence, we studied how financial constraints influence access to different components of SCI management in various socioeconomic strata of the Indian population. For socio-economic stratification, we used Kuppuswamy's scale, the most widely used scale for hospital and community-based research in India. It was devised by Kuppuswamy in 1976 and is updated periodically according to the level of education, occupation and economy of the Indian population. 25 It divides the study population into five groups (lower, upper lower, lower middle, upper middle and upper) based on the cumulative score of education of the head of the family, occupation and family income per month.
Only males were included in the study in order to have a homogenous cohort. No recruitment of subjects from the lower group in this study may suggest that this section of the society do not even have the resources to reach a tertiary level center. The unaided upper lower, lower middle and upper middle groups find it very difficult to manage the financial aspect of the burden of SCI in the acute stage. Sixty-five percent of the upper lower group (BPL group) got most components of the treatment free from the hospital welfare scheme but could not meet the expenses on the rest. Only the upper group was found to be self-sufficient in availing most components of treatment without any grants.
Other studies have similarly identified that cost is a significant barrier in availing treatment for SCI, which further hinders the physical fitness and thus compromises independent living. 2, 13, 17, 18 The findings of the survey by Samuel Kamalesh Kumar et al. 26 showed low levels of community integration in rehabilitated south Indian persons with SCI due to financial constraints despite their having achieved physical independence.
A study of 59 countries found lack of health insurance to be one of the main factors for health expenditure being nearly 40% of all household expenditure. 22 The responsibility of health financing in Abbreviations: BPL, below poverty line; SCI, spinal cord injury. For CIQ (Community Integration Questionnaire) scores, the assignment of different letters in the superscript (a, b) suggests statistically significant difference (Po0.05) The type of SCI is indicated as T for tetraplegics and P for paraplegics. Figure 1 Aided upper lower (BPL) group-Reported levels of difficulty faced due to financial constraints.
Figure 2
Unaided upper lower (non-BPL) group-Reported levels of difficulty faced due to financial constraints.
Socio-economic influence on SCI management HS Chhabra and AM Bhalla most of the less and least developed countries is thus catered for by the individuals themselves by means of out-of-pocket expenditure. 22 This holds true for serious illnesses like spinal injuries as well, leading to drastic financial imbalances. Relyea-Chew et al. 27 estimated the prevalence of medical debt among traumatic brain injury and SCI patients who discharged their debts through bankruptcy. They concluded that 5% of randomly selected petitioners and 26% of petitioners with traumatic brain injury or SCI had substantial medical debt. SCI and traumatic brain injury petitioners had fewer assets and were more likely to be receiving government income assistance at the time of bankruptcy than the controls. 27 Lack of insurance cover was noted as a barrier to persons with SCI being active 19 in less and least developed countries. As there is no mandatory lifelong government cover for injuries causing permanent impairment, 21 the individuals with SCI and their families also bear the burden of lifelong ongoing costs. The findings of this as well as another study from Tehran 17 point out to the importance of economic resource management in reducing the burden of SCI. This study helps in a better understanding of how socio-economic status influences access to different components of SCI management and should thus help policy makers in planning for provision of services accordingly. The findings of our study, as well as those of the other mentioned studies, suggest that a large number of SCI patients, especially those from the lower and middle socio-economic strata, require financial support to access proper treatment. Essential medical coverage for SCI management should thus also be extended to the unaided upper lower, lower middle and upper middle Indian groups, as these strata face maximum financial challenges in all the stages of treatment.
The findings of our study also suggest that purely economic criteria for example BPL status may not be appropriate for determining the need for financial aid in SCI patients. As socio-economic stratification is the key to understand affordability, 24 it could form the basis of provision of financial aid by the government.
The study had various limitations. First, a self-designed questionnaire was used because of a lack of a standardized measurement to determine the constraints faced. Second, psychometric analysis of the questionnaire was not performed. This introduces an intrinsic design flaw in reporting the level of difficulties. As perception is expressed through self-report, the individual may subconsciously use the intensity of difficulties as a justification for inhibiting personality or emotional factors. However, this was the only available means to quantify the difficulties faced by SCI patients. Third, other factors affecting the costs and hence the affordability of treatment like the duration since the injury, length of stay and the level of injury were not considered in the study. Fourth, this study is limited to a single center, which provides tertiary care for spinal ailments. A very small percentage of spinal-injured population is able to reach out to such centers because of various financial and social reasons. 
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The perceptions of patients who are admitted in other government or private institutions could not be assessed. Future multicentre studies are recommended. Fifth, there were no individuals from lower socioeconomic status in the study, as none were admitted at ISIC in this period. The non-availability of samples of the lower group suggests that this survey would be more appropriate if conducted with a doorto-door interview. Such a survey can also better assess the problems of social inclusion but may not be practical because of the distances and expenditure involved and the time consumed. Finally, we could not also analyze the socio-economic status wise return rate of patients, as we do not record socio-economic status of all patients seeking inpatient treatment at ISIC.
CONCLUSIONS
Financial constraints affected all components of treatment in all groups except the upper group. Thus, it is expected that a very large percentage of the Indian population would find it difficult to access the expenses of SCI management and community integration. The subjects of the lower group are often not even able to reach a tertiary level center. The results of the survey advocate extension of essential medical coverage for SCI management to the unaided upper lower, lower middle and upper middle socio-economic Indian groups, as these strata face maximum financial challenges in all the stages of treatment. It also suggests that socio-economic rather than just the financial criteria should form the basis of medical aid by the government.
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